Cellular distribution of proteolytic enzymes in the skeletal muscle of sarcoid myopathy.
To clarify the mechanism of muscle fiber destruction in sarcoid myopathy, muscle biopsy specimens were examined from patients with sarcoid myopathy, polymyositis, or dermatomyositis. In sarcoid myopathy, noncaseating granulomatous lesions were located in the perimysium or endomysium or both. Little fiber atrophy, caused by mechanical compression of the granuloma, was seen, and there was no evidence of ischemia-induced changes (i.e., perifascicular atrophy) due to microangiopathy in muscles. Immunoreactivity for membrane-associated cytoskeletal proteins such as dystrophin and merosin was detected homogeneously along the surface of many small granulomas in intrafascicular lesions. These granulomas showed a characteristic phenotypic cellular distribution: CD68(+) and CD4(+) cells were present in the center, and some CD8(+) cells were found at the periphery, indicating typical sarcoid granuloma formation in each muscle fiber. Strong expression of proteases such as cathepsin B, calpain II and ubiquitin-proteasome was observed in macrophages and epithelioid cells but not in lymphocytes in granulomas within muscle fibers or those in the endomysium or perimysium. The expression intensity was stronger in premature-stage granulomas than in late-stage granulomas. Weak expression of these proteases was detected mainly in some muscle fibers invaded by epithelioid cells and macrophages and in a few atrophic or necrotic fibers adjacent to inflammatory foci but not in fibers of fascicles without granuloma formation or in fibers in perifascicular areas. Our results suggest that muscle fiber destruction in sarcoid myopathy is caused mainly by direct invasion of granulomatous inflammatory cells into muscle fibers during the process of granuloma formation rather than by mechanical compression or ischemia. Furthermore, the proteases derived from epithelioid cells and macrophages may play an important role in muscle fiber destruction.